List of methods for biomarkers of tobacco smoke exposure established in 
the Analytisch-biologisches Forschungslabor (ABF) Muenchen 

(Status: May 2001) 
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Biomarker 

Matrix 

Related 

smoke 

constituent 

Method 

Related 
publication of 
ABF 

Cot ini tie, nicotine 

Plasma, 
saliva, urine 

Nicotine 

GC-NPD (nitrogen- 
selective detector) 

[1] 

Nicotine, cotinine, trans- 
3 ’ -hydroxycotinine 

Plasma, 

saliva 

Nicotine 

LC-MS/MS 

“ 

Nicotine, cotinine, trans- 
3 ’-hydroxycotinine (+ 
their glucuronides), 
nicotine-N’-oxide, 
cotinine-N-oxide, 

Urine 

Nicotine 

A 

LC-MS/MS 

tr l$jL..L L. v-dr- 

•nV tJA A*" 

[2] 

ir<pfC 

_ Pit M;c Cl C-er 


norcotinine 

i^NAL and NNAL- 
glucuronide 

Urine 

NNK 

GC-TEA (thermal energy 
analyzer); 
LC-MS/MS 

[3-51 

At n 

HPB hemoglobin adducts 

Blood / 
hemoglobin 

NNK, NNN 

GC-MS (NICI) 

[6,7] 

1,4-Butadiene 

Exhaled air 

1,4- 

Butadiene 

GC-MS 


Benzene (and other 
volatile aromatic 
compounds) 

Exhaled air 

Benzene etc. 

GC-MS 

[8] 

Trans,trans -muconic adic 

Urine 

Benzene 

GC-MS 

[9-11] 

Phenylmercapturic acid 

Urine 

Benzene 

GC-MS or LC-MS/MS 

[12] 

Benzo[a]pyrene (BaP) 
hemoglobin and albumin 
adducts 

Blood / 
hemoglobin, 
albumin 

BaP 

GC-MS (NICI) 

[13-15] 

1 -Hydroxypyrene 

Urine 

Pyrene 

HPLC-F luorescence 

[15] 

4-Aminobiphenyl (4- 
ABP) hemoglobin and 
albumin adducts (and 
other aromatic amines) 

Blood / 
hemoglobin, 
albumin 

4-ABP etc 

GC-MS (NICI) 

[7,16] 

3-Hydroxypropyl 
mercapturic acid 

Urine 

Acrolein 

LC-MS/MS 

[17,18] 

Aikylvaline-hemoglobin 
adducts: methyl-, ethyl-, 
hydroxyethyl-, -—— 
cyanoethyl-valine 
adducts 

Blood/ 

hemoglobin 

Alkylating 

agents, 

acrylonitril 

etc. 

GC-MS 

[19] 
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Malondialdehyde (MDA) 

Urine 

(Oxidative 

stress, 

lipidperoxid 

ation) 

HPLC-UV 


8-Hydroxy-2’- 
deoxyguanosine (8- 
OHdG) 

Cellular 

DNA 

(e.g.lympho- 

cytes) 

(Oxidative 
stress, DNA 
oxidation) 

HPLC-ECD 

[20] 

8-Hydroxy-2’- 
deoxyguanosine (8- 
OHdG) 

Urine 

(Oxidative 
stress, DNA 
oxidation) 

LC-MS/MS 

- p^cX 

[21] 

Mutagenic activity 

Urine 

Mutagens 

Ames test (with strains 
TA98, YG1024) 

[22,23] 

Thioethers 

Urine 

Electrophilic 

compounds 

Photometry 

[23] 

Genotypes of CYP1A1, 
CYP2A6, CYP2E1, 

CYP IB 1. NATL NAT2, 

Blood cells 

(Modifyer of 
biomarker 
levels) 

PCR (± restriction enzyme 
analyse) 

[24,25] 

GSTM1, GSTT1, GSTPT) 
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